The purpose of this study was to confirm the relationships among teachers' selfefficacy, and students' learning motivation, learning atmosphere, and learning satisfaction in senior high school physical education (PE). A sample of 462 PE teachers and 2681 students was drawn using stratified random sampling and cluster sampling from high schools in Taiwan. The research instruments were the Teachers' Self-Efficacy Scale, and students' Learning Motivation Scale, Learning Atmosphere Scale, and Learning Satisfaction Scale, which were designed by the researchers based on theories and existing instruments. Structural equation modeling was used to evaluate the fit of the hypothetical model. The results revealed that the model had acceptable fit. It was concluded that physical education teachers' self-efficacy affected students' learning motivation, learning atmosphere, and learning satisfaction; teachers' self-efficacy also indirectly and positively influenced learning satisfaction, mediated by learning motivation and learning atmosphere.
"Efficacy beliefs influence how people feel, think, motivate themselves, and behave" (Bandura, 1993, p. 118) . These beliefs also influence how much effort people put into a task, how long they persist in the face of obstacles, how resilient they are in dealing with failures, and how much stress or depression they experience in coping with demanding situations (Bandura, 1997) . Self-efficacy is a cognitive process in which people construct beliefs about their competence to perform at a given level of attainment (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998) . Selfefficacy is a social cognitive theory, and the theoretical understanding of teachers' self-efficacy assumes a set of beliefs about teachers' capacity to have a positive influence on students' education (Henson, 2002) . Therefore, it is important to conduct research regarding teachers' self-efficacy.
First, it is necessary to identify the key factors that could influence school effectiveness. Hsieh (1997) established evaluation indicators and a weight system for school effectiveness, and evaluation results showed that the educational input comprised four second-order indicators: goal development and planning (20%), expenditure and equipment (17%), teachers' competence (43%), and environmental quality (20%). Teachers' competence was the most important indicator because its weight (43%) was the highest among all the indicators. This suggests that teachers' self-efficacy, the belief held by teachers regarding their own professional competence, may be able to influence their professional praxis. Therefore, teachers' selfefficacy also influences their professional behavior and students' performance in physical education classes. It is important to understand how teachers' self-efficacy can influence students' learning processes.
In literature reviews related to teachers' self-efficacy, most studies adopted the teacher's viewpoint. For example, Gorozidis and Papaioannou (2011) conducted a study of self-efficacy in physical education teachers in a Greek junior high school after new curriculum guidelines were issued. They found that highly self-efficacious teachers had a positive attitude toward the physical education curriculum and intended to continue their current efforts in the future. Pan, Chou, Hsu, Li and Hu (2013) also found that teachers' self-efficacy could have a direct influence on their commitment to teach health and physical education curricula in elementary schools in Taiwan. However, a more objective understanding of the role of teacher's self-efficacy in teaching and learning may come when we consider the students' viewpoint.
Furthermore, teachers have always been concerned about students' learning satisfaction with the physical education curriculum. Students' learning experience can have a positive influence on their attitude and behavior in physical education classes. Currently, some researchers are interested in discovering which latent variables affect students' learning satisfaction (Chen & Stotlar, 2012; Huang, 2007; Lund, 2010; Tessier, Sarrazin, & Ntoumanis, 2010) . Because teachers guide student learning, teachers with higher self-efficacy may be able to use a variety of methods to stimulate students' motivation and create a quality learning atmosphere, both of which could promote students' learning satisfaction. Ha, Johns, and Shiu (2003) examined students' perspective in the design and implementation of the physical education curriculum. They found that one third of the participants would not choose physical education if the program were offered as an optional subject, and that more than 50% of the students from grades 10 and 11 disliked the content of most physical education programs.
Given these findings, it is worthwhile to consider why students do not choose physical education and may dislike much of the content of physical education programs. If we provided a quality physical education program to improve students' learning satisfaction, this would also improve students' willingness to actively participate in physical education. Positive and satisfying sports participation experiences not only foster students' physical and mental development but also significantly motivate the establishment of long-term exercise habits (Chen & Stotlar, 2012) . Lund (2010) indicated that physical education curriculum should meet programmatic goals, and participating students should also have some degree of satisfaction. When creating physical education curricula, it is important to realize that not everyone will enjoy everything that is offered. Students feel satisfaction when they participate in physical education activities during school. These physical education activities can greatly enhance students' learning experience and positively influence their physical, mental, social and interpersonal wellbeing. Huang (2007) indicated that teaching styles could have a direct and significant impact on learning satisfaction, but that learning motivation and learning strategy do not have a direct and significant impact on learning satisfaction. Chen and Stotlar (2012) indicated that some other factors might influence the relationship between learning motivation and learning satisfaction. These factors include quality of teaching, peer relationships, quality of administrative procedures, and facilities. From a practical perspective, students' satisfaction in physical education classes could be increased if physical education activities were designed that could enhance their social relationships and create an enjoyable atmosphere. Moreover, based on selfdetermination theory (Deci & Ryan, 2002) , student choice has also been shown to motivate students in physical education classes.
The present study uses an integrated approach to examine the causal relationships among teachers' self-efficacy, students' learning motivation, learning atmosphere and learning satisfaction, to understand the effects of latent variables on students' learning satisfaction in senior high school physical education programs in Taiwan. The physical education teachers' self-efficacy is the independent variable, with students' learning motivation and learning atmosphere as mediators, and students' learning satisfaction as the dependent variable.
Relationship Between Teachers' Self-Efficacy and Students' Learning Motivation Roberts (2001) indicated that "motivation refers to dispositions, social variables, and/or cognitions that come into play when a person undertakes a task at which he or she is evaluated, or enters into competition with others, or attempts to attain some standard of excellence" (p.6). Motivation is a construct developed to explain the degree of attraction the learner has to a particular behavior or learning task. Currently, the most popular theories to explain motivation may be behaviorism, social learning theory, self-determination theory, achievement goal theory, and interest theory (Rink, 2010) . Learning motivation is an important issue in the field of education, and therefore, it is worthwhile to explore what factors influence levels of students' learning motivation. To achieve teaching objectives, a teacher should implement teaching activities, support students' motivation, and maintain a good learning atmosphere. Caprara, Barbaranelli, Borgogni, and Steca (2003) found that teachers' self-efficacy had a strong influence on learning motivation. Rutten, Boen, and Seghers (2012) showed that physical education teachers could promote autonomous motivation by satisfying the need for competence and the need for autonomy postulated by self-determination theory. Tessier et al. (2010) also indicated that teachers' teaching style could have a positive effect on their students' learning motivation. Therefore, the teacher's professional competence may directly influence the students' learning motivation. Teachers with higher self-efficacy are good at motivating students by using appropriate teaching strategies (Tschannen-Moran & Woolfolk, 2001) . This means that teachers with higher self-efficacy would have a more positive influence on students' learning motivation, which is what we hypothesized in this study.
Relationship Between Teachers' Self-Efficacy and Classroom Learning Atmosphere
Management is one of the most difficult functions of teaching for novice teachers. Teachers must elicit student cooperation to support learning engagement and must develop and maintain a learning environment that supports learning (Rink, 2010) . Classroom learning atmosphere refers to a learning environment where learners and teachers interact with each other and use a variety of information resources in their learning activities. Evidence indicates that an atmosphere supportive of learning becomes a more prominent influence in that learning achievement and that student attitudes toward learning are closely linked to classroom atmosphere. Bay, Bündoğdu, and Kaya (2010) indicated that a good learning environment could create opportunities that encourage learners to express themselves, and promote a positive social relationship with others during the learning process. Teachers with higher self-efficacy use appropriate teaching strategies to create a quality learning atmosphere. Thus, we hypothesized that teachers' self-efficacy would influence the learning atmosphere in class.
Relationship Between Teachers' Self-Efficacy and Students' Learning Satisfaction
Efficacious teachers employ effective problem solving skills, develop strategies to be more effective teachers, manage their emotions well, and persist in the face of failure (Bandura, 1997) . Teachers with high self-efficacy inspire students to work harder to gain greater satisfaction and achievement (Caprara, Barbaranelli, Steca, & Malone, 2006) . A number of studies have shown how teachers' self-efficacy has a positive effect on students' learning achievement (Chacon, 2005; Martínez-López, Sánchéz, Alvarez, & Cruz, 2010; Shidler, 2009) . Tessier et al. (2010) also indicated that teachers' teaching style could have a positive effect on students' psychological satisfaction in physical education. Learning achievement is the key reason for students' learning satisfaction. If students are successful in learning performance, they will also be more satisfied with the learning process. Teachers with a stronger self-efficacy possess higher teaching competence, maintain harmonious relationships with colleagues and parents, and are more likely to positively affect students' performance (Chacon, 2005) . Therefore, we hypothesized that teachers' self-efficacy would influence students' learning satisfaction.
Relationship Between Students' Learning Motivation and Learning Atmosphere
Teachers want students to be intrinsically motivated to participate in activities, so they have positive learning experiences. Students with higher motivation try to work hard in their program, which in turn enhances the learning atmosphere. As a result, the level of students' learning motivation could influence the classroom learning atmosphere. Beggs, Elkins, and Powers (2005) indicated that an individual's motivation for participating in sports activities may be related to that person's enjoyment of those activities. Enjoyment is a key factor in the development of the learning atmosphere. Therefore, we hypothesized that students' learning motivation would influence students' learning atmosphere.
Relationship Between Students' Learning Atmosphere and Learning Satisfaction
Teachers with higher self-efficacy could arrange an environment conducive for learning and for developing student-appropriate behavior and content engagement. The teacher's good management skills are essential for effective teaching in physical education. Learning satisfaction is related to learning atmosphere; an atmosphere with teacher control allows students to experience that learning is serious and an autonomous atmosphere allows students to enjoy the learning process. Previous studies showed that learning atmosphere could influence students' learning satisfaction (Chan & Chan, 2011; Wang, 2011) . For example, Chan and Chan (2011) examined the relationship between classroom atmosphere and learning satisfaction in physical education classes. They found that teachers' support, expectancy for success, and group cohesion of classroom were the important factors that could influence students' learning satisfaction in the physical education class. Classroom atmosphere was found to strongly predict learning satisfaction, explaining 57% of the total variance. When students have more teacher support, higher expectations for physical education class, aggressive classroom climate, and stronger confidence in skill performance, they could have higher learning satisfaction in physical education classes. Therefore, we hypothesized that classroom learning atmosphere would influence students' learning satisfaction.
Examination of the Overall Model
The present study sought to confirm the relationships among teachers' self-efficacy, and students' learning motivation, learning atmosphere, and learning satisfaction in senior high school physical education classes. The above literature review suggests that teachers' self-efficacy directly and indirectly influences students' satisfaction. Teachers' self-efficacy has a positive effect on learning motivation, learning atmosphere, and learning satisfaction, respectively. On the other hand, the relationship between teachers' self-efficacy and students' learning satisfaction is mediated by learning motivation and learning atmosphere. The relationships are presented in Figure 1 . In the hypothesized model, teachers' self-efficacy is an independent variable, and students' learning motivation, learning atmosphere, and learning satisfaction are dependent variables. The fit of the hypothesized model is evaluated using structural equation modeling (SEM). There are five hypotheses formulated as follows:
Hypothesis 1 (H1): The learning satisfaction model has an acceptable goodness-of-fit. Hypothesis 2 (H2): Teachers' self-efficacy has a positive effect on learning motivation, learning atmosphere, and learning satisfaction, respectively. Hypothesis 3 (H3): Learning motivation has a positive effect on learning atmosphere. Hypothesis 4 (H4): Learning atmosphere has a positive effect on learning satisfaction. Hypothesis 5 (H5): The relationship between teachers' self-efficacy and students' learning satisfaction is mediated by learning motivation and learning atmosphere.
Method Participants and Settings
Participants were high school physical education teachers and their students throughout Taiwan. According to the data provided by the Ministry of Education, there are 314 public and private high schools in Taiwan. We randomly selected 105 high schools, and administered questionnaires to 2-8 teachers at each school, depending on the size of the school. A total of 630 questionnaires were administered to teachers, 462 completed questionnaires were returned for an acceptable return rate of 73%. Furthermore, six students (those with a student ID number that was 5, 10, 15, 20, 25, and 30) were selected from each class taught by the 630 sampled physical education teachers. Of the 3,780 questionnaires administered to students, 2,681were returned, yielding acceptable return rate of 71%. The final sample comprised 462 high school physical education teachers and 2,681 students. The age of teachers ranged from 24 to 65 years (male = 259, female = 203, M = 41.30, SD = 3.74); 48.6% had only a bachelor's degree while 51.4% had master's or doctorate degrees. The age of the students ranged from 15 to 18 years (male = 1,394, female = 1287, M = 16.43, SD = 0.92), with 40% being in 10th grade, 36% being in 11th grade, and 24% being in 12th grade. The students participated in physical education classes for 45 min twice a week during the school year. The teachers taught 20-22 physical education classes a week; no teacher worked in more than one school. The curriculum taught in the schools is a multiactivity model.
Measures

Teachers' Self-Efficacy Scale for High School Physical Education Teachers (TSES-HSPET).
The TSES-HSPET was designed by Pan (2012) based on Bandura's (1997) self-efficacy theory and Gibson and Dambo's (1984) Teacher Efficacy Questionnaire (TEQ). The TSES-HSPET has two dimensions, each with seven items: personal teaching efficacy (PTE) and general teaching efficacy (GTE). PTE is the level of confidence a teacher has in his or her own teaching skills and his or her awareness of students' improvements. An example of a PTE item is "I am good at physical education curriculum design." PTE is similar to the efficacy expectation of Bandura's (1997) notion of self-efficacy-the individual's conviction that he or she can orchestrate the necessary actions to perform a given task. GTE refers to the teacher's expectations of how the students can improve their own competence and attitude in physical activity under external environmental influences. An example of a GTE item is "Even though there are not enough sports equipment and facilities, I am able to apply various methods to develop my students' skills." GTE is similar to the outcome expectancy of Bandura's (1997) notion of self-efficacy, which essentially reflects the degree to which teachers believe that the environment can be controlled, that is, the extent to which the student can be taught given such factors as family background, IQ, and school conditions. Each item was rated using a six-point Likert-Like scale that ranged from 6 (strongly agree) to 1 (strongly disagree).
Based on evaluation criteria of fit indices (Kline, 1998) , confirmatory factor analysis showed that the TSES-HSPET had acceptable fit (χ 2 (75) = 167.94, p < .05, RMSEA = 0.07, GFI = 0.92, CFI = 0.98) Composite reliability (CR) values were .78 and .90 for PTE and GTE, respectively. Convergent validity was considered acceptable based on the average variance extracted (AVE) values of .43 and .53. Discriminant validity was also acceptable, with a confidence interval of this parameter's correlation coefficient being between .28 and .40. Therefore, it was concluded that the TSES-HSPET is both reliable and valid in the current sample, including two factors and 14 items.
Learning Motivation Scale in Physical Education (LMSPE).
This scale was based on Bandura's conceptualization of self-efficacy in social cognitive theory and the Motivated Strategies for Learning Questionnaire (MSLQ, Pintrich, Smith, Garcia, & McKeachie, 1993) . The LMSPE was modified on the basis of previous scales (Huang, 2007; Pintrich et al., 1993) and focused on motivation factors of high school students in physical education classes. This learning motivation scale has four factors: value, expectation, affective, and self-efficacy. Expectancy component refers to students' beliefs regarding whether they can accomplish a task in physical education. An example of an expectancy item is "I wish to improve my movement skill in physical education courses". Value component refers to students' viewpoints concerning why they engage in a physical education curriculum. An example of a value item is 'Promoting physical and mental health is a critical goal of physical education courses'. Affective component refers to students' feelings regarding what is required to exhibit a positive attitude in physical education. An example of an affective item is "I like to participate in various learning activities in physical education courses". Self-efficacy component refers to individual beliefs concerning the ability to successfully perform physical activities. An example of a self-efficacy item is "I can learn skills well in physical education courses". Each item was rated using a six-point Likert-Like scale that ranged from 6 (strongly agree) to 1 (strongly disagree).
The examination of LMSPE'S reliability and validity was carried out in two stages. At stage 1 of the study, 314 students completed the scales. The exploratory factor analysis that was used in the first stage established the construct validity of this instrument (74.50% of total variance explained). The Cronbach's alpha coefficient was 0.93 for the total scale, and 0.89, 0.84, 0.80, and 0.91 for the subscales, indicating satisfactory internal consistency. At stage 2, 327 students completed the LMSPE, and confirmatory factor analysis was used to test construct validity. The result showed acceptable fit (χ 2 (98) = 298, p < .05; RMSEA = 0.07, GFI = 0.90, CFI = 0.97). The average variance extracted of the latent variables were 0.64, 0.58, 0.73, and 0.72, with composite reliability of 0.88, 0.84, 0.86, and 0.91, respectively. We conclude that the LMSPE is psychometrically sound with adequate reliability and validity in the current sample, including four factors and 16 items.
Learning Atmosphere Scale in Physical Education (LASPE). This study used the LASPE designed by Pan and Cheen (2010) , who modified it based on previous scales (Aldridge, Fraser, & Ntuli, 2009 ) so as to focus on learning atmosphere factors for high school students. This LASPE has four factors with 17 items, with components that include group cohesion, learning enjoyment, teacher support, and peer relationships. Group cohesion refers to students' behavior regarding what they can cooperate to accomplish tasks in physical education. An example of a group cohesion item is "My classmates work hard together to accomplish common goals". Learning enjoyment refers to students' feelings to experience happy learning in physical education. An example of a learning enjoyment item is "Physical education is an interesting course". Teacher support refers to teachers' behavior to help students' learning in physical education courses. An example of a teacher support item is "The physical education teacher is always concerned about the learning performance of the students". Peer relationship refers to students' feeling to develop positive relationships in physical education. An example of a peer relationship item is "Classmates like to share learning experiences in physical education classes". Each item was rated using a six-point Likert-Like scale that ranged from 6 (strongly agree) to 1 (strongly disagree).
In the first stage, exploratory factor analysis showed that this scale had acceptable construct validity (67.89% of total variance explained). The Cronbach's alpha coefficient was 0.93 for the total scale, and 0.82, 0.86, 0.91, and 0.73 for the subscales, indicating satisfactory internal consistency. In the second stage, confirmatory factor analysis was used to test construct validity. The results showed acceptable fit (χ 2 (98) =232, p < .05; RMSEA = 0.06, GFI = 0.92, CFI = 0.98). Average variance extracted of latent variables were 0.55, 0.68, 0.74, and 0.52, and composite reliability scores were 0.83, 0.89, 0.92, 0.81, respectively. We thus can conclude that the LASPE is a psychometrically sound instrument with adequate validity and reliability in the current sample, including four factors and 17 items.
Learning Satisfaction Scale in Physical Education (LSSPE). The LSSPE was modified based on previous scales (Tsai, 2006; Xiang, Lee, & Solmon, 1997) and focused on satisfaction factors of high school students in physical education classes. The LASPE has two factors including teaching implementation and learning effect. Teaching implementation refers to the teachers' teaching skills and attitudes. An example of a teaching implementation item is "The physical education teacher is adept at using various strategies to enhance student learning effects". Learning effect refers to students' learning performance. An example of a learning effect item is "I feel satisfied regarding the learning effect of motor skills in physical education". Each item was rated using a six-point Likert-Like scale that ranged from 6 (strongly agree) to 1 (strongly disagree).
In stage 1, we sampled 314 students who completed the questionnaire. The exploratory factor analysis was used in the first stage, and the result was 73.78% of total variance explained, supporting the construct validity of the instrument for the current sample. The Cronbach's alpha coefficient of internal consistency was 0.93 for the sum scale, and subscales were 0.90 and 0.93. In stage 2, 327 students completed the LSSPE and confirmatory factor analysis was used to test construct validity. The result showed acceptable fit (χ 2 (43) = 110, p < .05; RMSEA = 0.07, GFI = 0.94, CFI = 0.99). The average variance extracted from the latent variables were 0.79 and 0.65, with composite reliability of 0.81 and 0.70. It is concluded that the LSSPE is a good measurement instrument with adequate validity and reliability, including two factors and 11 items.
Procedure
The study was approved by the institutional review board of the National Taiwan Sport University. The researcher communicated with the heads of school PE offices before conducting the questionnaire survey. The researcher mailed the questionnaires to the heads and requested their cooperation and assistance in conducting the questionnaire survey for teachers and students. A consent form accompanied the questionnaires, explaining the nature of the study and assuring the teachers and students that their answers would be kept confidential, and that answers were neither right nor wrong and should only reflect their own opinions. The participants completed the questionnaire in an average of 15 minutes, and put them in a cardboard box upon completion. Similarly to a former study (Standage, Duda, & Ntoumanis, 2006) , data were collected toward the end of the academic term so as to give students enough time to form perceptions of the class. The data were collected for eight months by the academic team. To this end, collecting data at the end of the term allowed teachers and students to provide more accurate responses.
Data Analyses
Structural equation modeling (SEM) tested the hypothesized model of a linear structural relationship among teachers' self-efficacy, learning motivation, learning atmosphere, and learning satisfaction. For the latent variables, the current study created composite scores and used scores of 12 subscales as indicator variables. Table 1 provides the means, standard deviations, correlation coefficients and skewness and kurtosis values for all observed variables. The skewness (-0.30 to -0.96) and kurtosis (-0.56-1.39) of the 12 observed variables were in the acceptable range of ± 2 SD. Bollen and Long (1993) suggested that the skewness and kurtosis indices of all the items were lower than 2.0, which indicates univariate normal distribution of the data. Data were collected using random sampling and were normally 78 Notes. 1.PTE = personal teaching efficacy; 2.GTE = general teaching efficacy; 3.VA = value; 4. EX = expectation; 5. SE = self-efficacy; 6. AF = affective; 7. GC = group cohesion; 8. LE = learning enjoyment; 9.TS = teachers' support; 10.PR = peer relationship; 11. TI = teaching implementation; 12. LE = learning effect; α= Cronbach's alpha coefficient; SD = standard deviation distributed; therefore, the maximum likelihood method was appropriate for testing this model. The three categories used as evaluation criteria were preliminary fit, overall model fit, and fit of the internal structure of the model (Bagozzi & Yi, 1988) .
Results
Examination of Model Fit
Preliminary Model Fit Criteria. The parameter estimates of the model for physical education teachers' self-efficacy and students' learning satisfaction are shown in Table 2 . The analysis showed that none of the standardized error variance estimates were negative. These standardized error variances were between 0.13 and 0.62 (p < .05). None of the related absolute values among the parameters was close to 1. The factor loadings for each observed variable were between 0.48 and 0.92. Only one factor loading (0.48) did not reach 0.50, but was considered close enough to meet the preliminary fit criteria.
Overall Model Fit. Evaluation criteria for the overall model fit comprised absolute fit measures, incremental fit measures, and parsimonious fit measures (Hair, Black, Babin, & Anderson, 2010) . Although the whole model (χ 2 (49) = 516, p < .05) did not meet the fit criteria, results of statistical output indicated that errors of measurement of some variables were correlated, including self-efficacy and affective, group cohesion and peer relationship, and teaching implementation and teacher support. Both self-efficacy and affective component can influence behavior (Bandura, 1986; Pintrich, Smith, Garcia, & McKeachie, 1993) . Students who exhibit high selfefficacy levels in sport demonstrate positive attitudes toward physical education, indicating that both variables are related to sport participation. Both group cohesion and peer relationship have common concepts in social interaction. Students who exhibit high group cohesion have strong peer relationships, indicating that both variables are related to interpersonal relationships. Both teaching implementation and teacher support have common concepts for teaching behavior. Teachers with better quality of teaching implementation would have more teacher support for their students, indicating that both variables are related to teaching behavior. This study set the errors of measurement correlation between these variables; when accounted for, the χ 2 value declined by 227 (χ 2 (46) = 289, p < .05). Other fit indices showed that the data adequately fit the hypothetical model (see Table 3 ). Hu and Bentler (1999) indicated that χ 2 is the most commonly applied statistical indicator. Because the value of χ 2 is affected by the sample size, a large number of participants can cause it to be inflated when assessing model fit. Therefore, others measurement indices have been applied to test model fit (Hair et al., 2010; Jöreskog & Sörborn, 2003) . As shown in Table 3 , other indices showed that the data adequately fit the revised model. Specifically, SRMR (0.05) was the same as the ideal value of 0.05; RMSEA (0.09) was smaller than 0.10; GFI (0.91) was greater than the required threshold of 0.90; NFI (0.96) was greater than 0.90; RFI (0.96) was greater than 0.90; IFI (0.97) was greater than 0.90; NNFI (0.96) was greater than 0.90; CFI (0.97) was greater than 0.90; AGFI (0.84) was greater than 0.80. Generally speaking, the measurement indices of overall model fit were acceptable, and thus, the model had acceptable external quality.
Fit of Internal Structure of the Model. The fit of the internal structure of the model is used to examine whether the model met the criteria for acceptable fit (Bagozzi & Yi, 1988) . Hair et al. (2010) recommended that the individual reliability of observed variables and the standardized factor loading of observed variables be over 0.50. The results of this study showed that three of twelve observation variables were not over 0.50, but others met these criteria. Bagozzi and Yi (1988) suggested that the composite reliability (CR) of latent variables should reach 0.60. As noted in Table 4 , all latent variables fulfilled this criterion. Bagozzi and Yi also suggested that average variance extracted of latent variables should reach 0.50. Most indices met this criterion except the learning atmosphere variable (0.47), which was close to the acceptable level. Consequently, it was concluded that the revised model had an acceptable fit to the empirical data supporting H1.
Effects on the Latent Variables in the Theoretical Model
Direct Effects. First, according to Figure 2 , the direct effects of teachers' selfefficacy on students' learning motivation, learning atmosphere, and learning satisfaction were 0.70, 0.35, and 0.35, respectively. Second, physical education teachers' self-efficacy had the highest effect on learning motivation (0.70), thus supporting H2. Third, the direct effect of learning motivation on learning atmosphere was 0.71. Thus, H3 was supported. Moreover, the direct effect of learning atmosphere on learning satisfaction was 0.66. Thus, H4 was supported.
Indirect Effects. First, the indirect effect of teachers' self-efficacy on learning atmosphere was mediated by learning motivation. According to Table 5 , the indirect effect was 0.50, and it was greater than direct effect of teachers' selfefficacy on learning atmosphere (0.35). This means that the mediator, learning motivation, can improve the influence of teachers' self-efficacy on the learning atmosphere. It also shows that the relationship between teachers' self-efficacy and learning atmosphere was mediated by learning motivation. Second, the indirect effect of teachers' self-efficacy on learning satisfaction was also mediated by learning atmosphere. The indirect effect was 0.23. This means that teachers' self-efficacy had an indirect effect on learning satisfaction mediated by learning atmosphere, which effect was smaller than direct effect of teachers' self-efficacy on learning satisfaction (0.35). It also shows that the relationship between teachers' self-efficacy and learning satisfaction was mediated by learning atmosphere. Moreover, the indirect effect of teachers' self-efficacy and learning satisfaction was mediated by learning motivation and learning atmosphere. The indirect effect was 0.33, and it was close to direct effect of teachers' self-efficacy on learning satisfaction (0.35). The analysis of indirect effects, therefore, supports H5. This means that the relationship between teachers' self-efficacy and students' learning satisfaction was mediated by learning motivation and learning atmosphere. Total Effects. First, the total effect of teachers' self-efficacy on learning motivation is described in Table 5 . Teachers' self-efficacy had a strong positive effect (0.70) on learning motivation, explaining 49% of the total variance. Second, with regard to the total effect of teachers' self-efficacy on the learning atmosphere, according to Table 5 , there were direct effects (0.35) and indirect effects (0.50). The total effect of teachers' self-efficacy on learning atmosphere, then, was 0.85. Learning satisfaction was explained much more by indirect than by direct effects. Teachers' self-efficacy had a direct effect on learning atmosphere and an indirect effect on learning atmosphere mediated by learning motivation, explaining 95% of the total variance. Moreover, in terms of the total effect of teachers' self-efficacy on learning satisfaction, as noted in Table 5 , the direct effects (0.35) and indirect effects (0.23 and 0.33) resulted in a total effect of teachers' self-efficacy on learning satisfaction of 0.91. Teachers' self-efficacy had a direct effect on learning satisfaction and an indirect effect on learning satisfaction mediated by learning motivation and learning atmosphere, explaining 95% of the total variance. 
Discussion
The results indicated that the revised model had acceptable fit. This finding empirically substantiates the positive causal relationship among teachers' self-efficacy, and students' learning motivation, learning atmosphere, and learning satisfaction in senior high school physical education. In sum, the total effect of learning satisfaction reached 0.91, and the results support the first hypothesis (H1). That is, physical education teachers' self-efficacy had a positive direct effect on learning motivation, learning atmosphere, and learning satisfaction, and it had a positive indirect effect on learning satisfaction mediated by learning motivation and learning atmosphere. The causal relationship model of teachers' self-efficacy and students' learning satisfaction had a high explained variance (95% of the total variance). With a direct effect 0.35, teachers' self-efficacy positively affected the students' learning satisfaction; however, teachers' self-efficacy also had an indirect effect (0.23, 0.33) on learning satisfaction mediated by learning motivation and learning atmosphere, which increased the total effect of teachers' self-efficacy on satisfaction (0.91). This means that physical education teachers' self-efficacy was just one of the factors that influenced students' learning satisfaction, and it also had an indirect impact on learning satisfaction mediated by students' learning motivation and learning atmosphere, which could increase the impact on learning satisfaction. The implication is that physical education teachers should increase their self-efficacy, use good curriculum design and instruction strategies to stimulate students' motivation, and create a strong atmosphere for learning. Ultimately, putting these factors into practice will increase students' learning satisfaction. The second hypothesis (H2) was that teachers' self-efficacy would have a positive effect on students' learning motivation, learning atmosphere, and learning satisfaction, respectively. Figure 2 shows that teachers' self-efficacy had a significant positive correlation with students' learning motivation, atmosphere, and satisfaction, supporting the second hypothesis. These results are similar to those of previous studies. Caprara et al. (2003) indicated that teachers' self-efficacy could influence students' learning motivation. Bay et al. (2010) demonstrated that teachers with high self-efficacy could create a democratic learning atmosphere and a friendly learning environment. Tessier et al. (2010) also showed that teachers' teaching style could influence students' psychological need satisfaction in physical education class. Based on Bandura's social cognitive theory, Martin, McCaughtry, Hodges-Kulinna and Cothran (2008) indicated that teachers' self-efficacy play a key role in how physical educators think about their curriculum design and teaching strategies. As reported in Figure 2 , teachers' self-efficacy had the highest effect on motivation (0.70), and had a lower effect on learning atmosphere (0.35) and satisfaction (0.35), respectively, indicating that teachers' self-efficacy may be more effective in promoting motivation than learning atmosphere and satisfaction. Therefore, if students feel their teachers have higher professional competence, they will be more motivated to participate in physical education activities. In contrast, teachers with lower self-efficacy may contribute to lower learning participation. Learning atmosphere and satisfaction are influenced by other factors as well, including teaching styles, teacher-student relationship, and learning performance. Thus, teachers with high self-efficacy can influence motivation more than they affect learning atmosphere and satisfaction.
Based on the findings of the current study, teacher's self-efficacy could positively influence learning motivation, learning atmosphere, and learning satisfaction for students. This finding explicitly shows that teachers' self-efficacy can play a key role in influencing students' learning processes. Physical education teachers should participate in professional growth programs and teaching workshops to enhance their professional competence in the areas of curriculum design, teaching strategies, and learning assessments, which could improve their personal teaching efficacy (Gibson & Dambo, 1984) . On the other hand, teachers may also want to strengthen their teaching practices to be more effective, thereby enhancing their general teaching efficacy. In educational settings, teachers with high self-efficacy consider the needs of the students, respect pupils' opinions, and design interesting and challenging programs to motivate students. Moreover, physical education teachers should develop friendly relationship with their students, including providing positive encouragement and feedback, and creating harmonious interactions, which could create a better learning atmosphere for students' learning processes. Furthermore, a teacher with higher efficacy should also set different teaching objectives and adjust the difficulty level of the curriculum for students. Students with higher abilities should be given more challenging tasks, while the students with lower abilities also have the opportunity to achieve success with fewer challenging tasks. In sum, teachers' self-efficacy can directly and positively influence students' learning motivation, learning atmosphere and learning satisfaction. Thus, physical education teachers must enhance their own teachers' self-efficacy to improve students' learning performance.
The third hypothesis (H3) was that students' learning motivations would have a positive effect on learning atmosphere. Figure 2 shows that students' learning motivation had a significant positive influence on learning atmosphere, supporting the third hypothesis. Beggs et al. (2005) showed that an individual's motivation in sport participation was related to enjoyment of sport activity. Motivation guides human behavior, inspiring people to actively engage in an activity. As illustrated in Table 5 , learning motivation had a higher direct effect (0.71) than the direct effect of teachers' self-efficacy on learning atmosphere (0.35). On the other hand, teachers' self-efficacy did have an indirect effect (0.50) on learning atmosphere mediated by learning motivation; this effect was also higher than the direct effect of teachers' self-efficacy on learning motivation (0.35). This indicates that teachers' self-efficacy mediated by students' learning motivation had a higher effect on learning atmosphere than the direct effect of teachers' self-efficacy. Rink (2010) indicated that motivated students approach a learning task positively and with more intensity, but unmotivated students may not want to participate in learning activities and spend time avoiding the task. Generally speaking, the students who have higher motivation to engage in physical education programs can create a more positive learning atmosphere. Thus, it can be seen that students' learning motivation can have a positive influence on the learning atmosphere of physical education classes. This finding explicitly shows that inspiring students' learning motivation could increase the learning atmosphere in class. In other words, teachers should design attractive programs, use direct and indirect teaching strategies to improve students' learning value, expectancy, achievement and affective components in physical education.
As reported in Figure 2 , students' learning atmosphere had a significant positive influence on learning satisfaction, supporting the fourth hypothesis. These results are similar to those of previous studies (Chan & Chan, 2011; Wang, 2011) . Learning atmosphere had four factors: group cohesion, learning enjoyment, teacher support, and peer relationship. Physical education curriculum should meet educational goals and the students should also get more learning satisfaction in physical education curriculum (Lund, 2010) . Zhang, Solmon and Gu (2012) also found that a supportive environment is positively associated with students' achievement outcomes in physical education. Students' achievement outcomes are the same as the effects of learning for students' learning satisfaction in this study. Physical education teachers can use positive and effective teaching strategies to enhance the learning atmosphere in class. For example, Hellison (1995 Hellison ( , 2011 developed the teaching personal and social responsibility (TPSR) model, which is a good teaching strategy for improving students' responsible behavior. TPSR could enhance pupils' level of personal and social responsibility (Gordon, 2010) , including respect, effort, self-direction and caring. Students with stronger sense of responsibility could exhibit responsible personal and social behavior, such as exhibiting self-respect and respect for others in physical activity settings, which helps create a good learning atmosphere. If teachers create a good learning atmosphere that improves group cohesion, enhances student enjoyment, supports student learning, and builds positive peer relationship in class, students will gain greater learning satisfaction.
The fifth hypothesis (H5) was that the relationship between teacher self-efficacy and student learning satisfaction would be mediated by learning motivation and learning atmosphere. Figure 2 shows that H5 was supported. On the one hand, as illustrated in Table 5 , teachers' self-efficacy and learning satisfaction was mediated by learning atmosphere, with an indirect effect of 0.23. On the other hand, learning satisfaction was mediated by learning motivation and learning atmosphere, with an indirect effect of 0.32. In this case, teachers' self-efficacy had a higher effect mediated by learning motivation and atmosphere than mediated by learning atmosphere alone. Strand and Scantling (1994) indicated that contemporary physical education programs could ultimately encourage more students to actively participate in physical activities if the programs were more enjoyable and varied, and if they more closely reflected the needs of students. If teachers can stimulate student motivation for learning, this could improve classroom learning atmosphere and later influence learning satisfaction.
Teachers' self-efficacy has a positive direct influence on learning motivation, learning atmosphere, and learning satisfaction, and a positive indirect influence on learning satisfaction mediated by learning motivation and learning atmosphere. The Social Cognitive Theory (Bandura, 1986) notes that efficacy beliefs influence teachers' decision-making, efforts, and perseverance as they perform their tasks. Teachers' self-efficacy plays a key role in motivating the students to participate in learning. Bandura (1997) also proposed that teachers' beliefs in their instructional efficacy partly determine how they structure academic activities in their classrooms and shape students' evaluations of their intellectual capabilities. Teachers with high self-efficacy can use appropriate teaching strategies to implement teaching activities. However, increasing students' motivation and creating a better learning atmosphere could also further enhance learning satisfaction. The development of an appropriate learning atmosphere is the most important factor for influencing learning satisfaction. In physical education teaching practices, teachers could adopt Mosston and Ashworth's (2002) reciprocal teaching style to improve peer relationship. Teachers may also use cooperative learning to enhance group cohesion (Dyson, Linehan, & Hastie, 2010) . Moreover, the sport enjoyment model (Scanlan & Lewthwaite, 1986) indicated that the sources of sport enjoyment include two dimensionsextrinsic-intrinsic and achievement-nonachievement, and thus teachers can create a conducive learning environment to maximize the outcomes in each dimension and enhance enjoyment. The physical education curriculum should foster a good learning atmosphere to contribute to student learning satisfaction.
This study used a logical and clear research framework. Its sampling procedure was rigorous and the research tools were psychometrically sound for the current population. However, it is worth considering the measurement of teachers' selfefficacy to determine whether the phenomenon of social expectations influence this construct. Some teachers may have higher social expectations that may cause bias in their questionnaire responses. Therefore, strategies to avoid the problems of social expectation should be considered. Finally, emphasizing research anonymity, future studies might administer a social expectation scale to understand and avoid the influence of social expectation on teachers' perceived self-efficacy. Another limitation of the study is the manner in which the questionnaires were distributed as this may relate to potential elements of coercion. The researcher made an effort to alleviate pressure given the number of schools selected. But since the heads of school physical education offices handed out the questionnaires in this study, there remains a possibility some students may have felt pressured to participate. In future research projects of this nature, one strategy to deal with potential coercion in broad survey designs is to select proxies not affiliated with the study to administer the questionnaires. With teachers/administrators absent, participants may feel less pressure and the researcher can then ensure consistency in the data gathering protocol.
The present study not only provides a comprehensive model regarding teachers' self-efficacy, and students' learning motivation, classroom learning atmosphere, and learning satisfaction in high school physical education classes, but also shows direct and indirect effects among the latent variables. However, it looks only at effects with high school students as participants. Future studies can include middle school and elementary school students for cross-validation of the theoretical model. Because the sample was drawn only from Taiwan, we make no attempt to generalize beyond the immediate population. To obtain evidence of cross-culture validity, we strongly recommend that researchers examine the linear structure relationship of the model in different countries. We also recommend that further studies explore the factors that influence the self-efficacy of physical education teachers. The use of qualitative measures to complement quantitative data may be of value to obtain comprehensive and in-depth findings. Furthermore, it will be beneficial to establish a more definite causal relationship among physical education teachers' self-efficacy and students' learning process.
